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EXAMINATION OF HIGH SCHOOL STUDENTS’ 
UNDERSTANDING OF GEOMETRY 
by Brantley Grant Pierce 
August 2014 
Not every student learns geometry instruction the same.  Inside today’s class-
room, one will find a diverse collection of students with different learning styles, back-
ground knowledge, and cognitive abilities.  Students with high cognitive skills may sit 
next to those who struggle to maintain the material of a single subject.  It is the job of an 
educator to accept the students as they are and guide them through a successful academic 
journey.  This process is called Differentiated Instruction.  Gregory and Chapman, au-
thors of Differentiated Instructional Strategies: One Size Doesn’t Fit All, state that the 
term differentiation is a philosophy that allows instructors the ability to plan their classes 
in a strategic manner in order to meet the needs of each diverse learner in the classroom.  
Tomlinson states that teachers can differentiate instruction in four main areas: content, 
process, products, and learning environment.  In order to test the effectiveness of differ-
entiated instruction, the researcher gathered and analyzed data from a 2014 spring ge-
ometry class.  This study attempted to draw comparisons between differentiated lessons 
versus traditional lecture based lessons 
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Geometry has long been a secondary subject heavily based on paper and pencil 
learning.  Teachers too often rely excessively on textbooks; as a result, many students are 
unable to form a deep mathematical connection to the material being taught.  It becomes 
a mere memorization game in which many students do not excel.  Educators now need to 
format their classroom agendas to adapt to their diverse classrooms in order for their stu-
dents to understand the material at length. 
The National Council of Teachers of Mathematics stresses that teachers should re-
late mathematical material to real world problems (NTCM, 2000).  However, the outdat-
ed textbooks offered at many rural southeastern Mississippi school districts use geometric 
examples that involve Reel-to-Reel tape recorders, newspaper routes, and phone 
books; they use day-to-day technology that is now obsolete and foreign to the stu-
dents.  While it might not be true that up-to-date textbooks would provide better real 
world examples, it can be said that students are not inspired by reading about the real 
world problems presented in these outdated books. 
It is from the researcher’s standpoint that students are influenced by hands-on ex-
periences where they have the opportunity to see math in action.  Unfortunately, most 
students go through their entire secondary careers without seeing math at work in the real 
world.  That is why teachers repeatedly hear the question, “When will we ever use this in 
real life?” For these reasons, the researcher attempted to incorporate a collection of dif-
ferentiated lesson plans where the students could see math at work.  It can be asserted 
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that by using these differentiated lesson plans, the students were more attentive and able 
to absorb information more readily. 
Differentiated Instruction 
Differentiated instruction is a philosophy that aims at providing students alterna-
tive learning routes for obtaining content.  Gregory and Chapman, authors of Differenti-
ated Instructional Strategies: One Size Doesn’t Fit All, state that the term differentiation 
is a philosophy that allows instructors the ability to plan their classes in a strategic man-
ner in order to meet the needs of each diverse learner in the classroom. They continue by 
stating that teachers can no longer teach a standard lesson in the hopes that every student 
is going to understand.  Instead, they stress that teachers have to put consideration into 
each individual student’s needs, readiness, preferences, and interest (Gregory & Chap-
man 2007).  Kellough says that students prefer different methods according to their per-
sonal interests.  While some students prefer learning via a visual aid, others prefer talking 
in groups, listening to the instructor, or being physically involved with the lesson 
(Kellough 1999). 
  Teachers can differentiate instruction in four main areas: content, process, prod-
ucts, and learning environment (Tomlinson 2000).  Content is described as what a student 
needs in order to successfully access the information clearly.  Tomlinson continues by 
stating that in order to achieve differentiation, educators need to use classroom resources 
effectively as well as create various materials that can more adequately address the stu-
dents’ needs.  Ways in which this can be achieved include showing the students how they 





utilizing different resources that can induce interest in the subject, and allowing students 
to view a wide range of topics in the classroom (Tomlinson 2000). 
Process offers guided activities that can be used during the instruction.  Such ac-
tivities include whole-class introductory discussions and student-led big idea discussions. 
These help in keeping the students engaged during the lesson. Products are activities used 
to review acquired knowledge.  For example, benchmark assessments, evaluation pro-
jects, and tests.  Such activities help in assessing how much of the material the students 
have retained by reaffirming the material (Tomlinson 2000).  Lastly, learning environ-
ments describe the way the classrooms look, feel, and operate.  Tomlinson states that the 
best way to create a learning conducive environment is to allow time and space for 
hands-on activities and presentations as well as small group and whole class learning 
(Tomlinson 2000).  Making use of these different teaching methods will allow for stu-
dents of varying ranges of abilities to get the most out of the lesson and allow for their 
individual learning style to flourish.  
  In the researcher’s differentiated lessons, all four areas were differentiated.  The 
lesson plans presented the content through auditory, kinesthetic, and visual means by ex-
plaining the content through hands-on activities and visual aids.  The learning environ-
ment was differentiated by delivering lessons both inside and outside of the classroom, 
giving the overall class atmosphere a positive environment conducive to positive student-
led learning. In order to differentiate the process, whole-class discussions were held stu-
dents lead discussion during outside activities.  Also, before each unit test, the researcher 





The first differentiated lesson of the spring semester was integrating multiple out-
side-of-the-classroom lessons with the first unit.  These lessons included angle measure-
ments, parallel lines, as well as perpendicular lines.  The students were separated into 
think-pair-share groups in order to facilitate group discussions, and they were provided 
with a protractor and blue painter’s tape.  They were asked to construct various angles 
and line segments on the side walk with the tape. For example, they constructed vertical 
angles, parallel lines intersected by a transversal, and other line segments intersected by 
transversals on the side walk with the tape.  The goal with this unit was for students to 
discover for themselves the geometric relationships between the existing angles, lines, 
and measurements.  
Conversely, for the traditional based lecture, the researcher began the class with a 
warm-up based on the previous day’s lesson on angles and line segments.  After the stu-
dents completed this exercise, they were then provided with vocabulary that would be 
used throughout the day’s lesson as well as a few properties and some brief examples.  
The student were then given five problems to complete on their own that were similar to 
the examples completed for them on the board.  After they completed these problems, the 
researcher continued the lecture by completing more complex problems for the students.  
The researcher attempted to relate these problems to the problems and vocabulary that 
were introduced at the beginning of the lecture.  Lastly, the students were provided with 
an in-class assignment to complete that addressed all of the lecture points.   
Later in Unit II, another differentiated lesson which concentrated on triangle con-
gruence was introduced.  The students performed more hands on activities in order to 





two of Unit II, the students were divided into groups, provided with various sizes of pa-
per, and instructed to create any type of triangle that they desired.  The students were then 
instructed to label each vertex, tear the labeled vertices off of their triangles, and align the 
vertices on the floor vertex to vertex.  Aligning the vertices on the floor was an integral 
part of this activity as it allowed the vertices to line up against the straight lines on the 
floor.  This activity allowed the students to witness that in spite of the type and size of a 
triangle, all interior angles added up to equal 180 degrees. 
The following day, the researcher performed another traditional lesson with the 
class.  The class began with a quick review of the previous day’s highpoints.  The stu-
dents were asked questions to evaluate how much information they had retained from the 
previous day.  Afterwards, the researcher began introducing the new vocabulary and 
properties and followed up with some basic problems.  The students then completed a 
few problems on their own like with the previous traditional lesson.  After completing the 
problems, the researcher continued adding on to the material.  After completing a couple 
of the more complex problems, the students also completed a few problems that were 
similar to the completed ones on the board.  To complete the lesson, the researcher gave a 
comprehensive overview of all lecture points and assigned the students a few problems to 
turn in the following day.   
As the class approached the middle of the semester, the researcher began collect-
ing data on Unit III:  Properties of Polygons and Quadrilaterals.  For the differentiated 
portion of this unit, the researcher divided the students into small groups of two or three.  
Students who were struggling in the course were paired with upper classmen who seemed 





students felt lost during the activity.  The purpose of this activity was for the students to 
discover by themselves the polygon angle sum theorem, which is used to obtain the sum 
of interior angles of different convex polygons.  The researcher gave the groups multiple 
convex polygons with the interior angle measure already stated.  The students then had to 
construct a formula that would calculate all interior sum measures regardless of the size 
of the polygon.  It took approximately 30 minutes for all groups to obtain the correct 
formula: (n-2)*180 where n represents the number of edges.  Following this, the re-
searcher provided the students with other convex polygons and the sum of the exterior 
angle measurements. The researcher then asked the students to find the polygon exterior 
angle sum theorem.  The students quickly realized that the angle measurement was 360 
degrees for all convex polygons.  
The following day, the researcher continued instruction on Unit III but with a tra-
ditional approach.  The majority of the class period was spent going over properties of 
convex polygons, parallelograms, and trapezoids.  The researcher wrote properties, theo-
rems, and vocabulary words on the board and asked the students to work problems using 
their newly acquired knowledge of quadrilaterals.  The researcher concluded the lesson 
by assigning the students their take home assignments.  The next day was a continuation 
of Unit III, followed by two more days of application and review.   Unit III concluded 
with a comprehensive unit test that was comprised of both traditional and differentiated 
questions. 
Problem Statement 
It is from the researcher’s viewpoint that students who can analytically apply what 





cated scenarios that often arise in real life.  The researcher’s concern is that students are 
not building on their analytical and mathematical foundations needed to be successful 
academically and in real life.  Therefore, the researcher gathered and analyzed data in or-
der to determine if the differentiated lesson plans resulted in student analytical growth 
and understanding. 
van Hiele 
Van De Walle states that geometry is essential within human life, and it can be 
seen in both science and art even from the earliest of times (Van De Walle, 2001).  Ge-
ometry has the capabilities within a mathematics curriculum to allow students to develop 
problem solving skills, learn to create comparison, and effectively make generalizations 
and summarizations. It allows for students to develop deduction and reasoning skills 
while contained within a natural environment by examining different shapes and forming 
relations between them (Napitupulu, 2001).  The renewed standards of the National 
Council of Teachers of Mathematics in America has placed more importance on geome-
try being incorporated in primary school mathematics curricula (Lehrer & Chazan 1998).  
The NCTM points out that geometry at this level plays a proactive role in the students’ 
mathematical thinking ability and interactions with math (NCTM 2000).    
 In 1957 Pierre van Hiele and his wife Dina van Hiele-Geldof examined how stu-
dents learn geometry.  They noticed that students have difficulty with the higher order 
cognitive processes required for success in geometry and that students tended to level out 
at certain points in their understanding of geometry. The van Hieles identified these 





Each level indicates how individuals think over the concepts in geometry. In order 
to be at a level, the previous levels must be passed. Therefore, the levels are hierarchical.   
The transitions from one level to the other are dependent upon several factors.  Some of 
these factors include the subject that is being taught, the quality of education as well as 
the experiences of the teachers and students.  The different levels of the Van Hiele geo-
metric thinking are as follows (Crowley, 1987; Usiskin, 1982; van Hiele, 1959; Van de 
Walle, 2001): 
 Level 1 Visualization: At this level, the focus of a child’s thinking is on indi-
vidual shapes, which the child is learning to classify by judging their holistic 
appearance. 
 Level 2 Analysis: At this level, the shapes become bearers of their properties. 
The objects of thought are classes of shapes, which the child has learned to 
analyze as having properties. 
 Level 3 Abstraction: At this level, properties are ordered. The objects of 
thought are geometric properties, which the student has learned to connect de-
ductively.  
 Level 4 Deduction: Students at this level understand the meaning of deduction. 
The object of thought is deductive reasoning (simple proofs), which the stu-
dent learns to combine to form a system of formal proofs.  
 Level 5 Rigor: At this level, geometry is understood at the level of a mathema-
tician. Students understand that definitions are arbitrary and need not actually 







 The researcher investigated two different questions in the secondary geometry 
class:   
1. Was there an increase in Van Hiele Levels over the course of the semes-
ter?  
2. Did the students’ scores differ from differentiated lessons versus tradition-
al lecture based lessons? 
  Null Hypotheses 
1. There was not an increase in Van Hiele Levels over the course of the se-
mester. 
2. There was not a significant difference between scores collected from the 
differentiated lesson and the traditional lecture based lessons.   
In the differentiated lessons, the researcher’s goal was to provide students with 
the skills needed to become comfortable in making conjectures about given geometric 
relationships and plan a solution pathway rather than asking for formulas and precise 
ways to complete given tasks.  By using this approach, the researcher anticipated that the 
students would develop the mathematical discipline needed to engage with the subject 
matter as they continuously built upon their mathematical foundation.  
Review of Terms 
 The National Council of Teachers of Mathematics:  The public voice of 
mathematics education, supporting teachers to ensure equitable mathemat-





ship, professional development, and research. 
(http://www.nctm.org/about/default.aspx?id=166) 
 Differentiated Lesson Plans:  A way to reach students with different learn-
ing styles, different abilities to absorb information and different ways of 
expressing what they have learned. 
(http://www.scholastic.com/teachers/article/what-differentiated-
instruction) 
 Block Schedule:  Type of secondary scheduling in which each student has 
fewer, but longer classes each day and classes last for one semester as op-
posed to a full year. 
 Common Core State Standards:  A state-led effort that established a single 
set of clear educational standards for kindergarten through 12th grade in 
English language arts and mathematics that states voluntarily adopt. 
(http://www.corestandards.org/) 
 Think-Pair-Share: A strategy designed to differentiate instruction by 
providing students time and structure for thinking on a given topic, ena-




For this study, only one geometry class was available.  Also, geometry must be 
taken after Algebra I but before Algebra II.  Therefore, the student population was not 





study may be at risk for biased judgments and assessments.  Also, a majority of the re-
search was studying correlations.  Therefore, one limitation may be that the researcher 
cannot make causal conclusions from the findings because one cannot rule out all other 
explanations for the discoveries made. For example, the researcher may or may not be 
able to claim that the differentiated approach to geometry was the sole factor for the stu-
dents’ Van Hiele significance.  Also, one cannot control how serious a student takes the 
exam.  Occasionally, some students will answer test questions at random.  By doing so, 
this could have an impact on the research findings.   Additionally, research is often mold-
ed to fit the needs of a selected population.  Therefore, it is often difficult to make a claim 
about a population from the findings of a qualitative study.  For example, the researcher 
conducted a case study which identified students’ geometrical growth in a southeastern 
Mississippi school district.  Although certain growths and significances were found with-
in the population, it is impossible to derive wider conclusions from a single case study 
that all Mississippi geometry students will show growth.   
Longitudinal effects would also be a limitation to this study due to the time allot-
ted to complete the research.  Many researchers have years to study a single problem in 
order to conduct ongoing research, but the researcher in this study had only 5 months.  
The time available to investigate the research questions and to measure the sample was 
constrained by the due dates.   
The measures the researcher used to collect student data could be a limitation as 
well.  Given that this school district had limited resources, the researcher sometimes did 
not have enough material to implement into the lesson.  For example, there were not 






RELEVANT LITERATURE AND STUDIES 
Geometry is a stringent secondary subject that is often presented differently than 
other mathematics classes.  The students are introduced to abstract ideas (postulates, the-
orems, definitions, and proofs) and asked to think and learn in an unfamiliar way.  It is 
from the researcher’s point-of-view that this system can often lead to student-teacher 
miscommunications as well as confusion.  
Van Hiele Theory 
In 1957, Dina van Hiele-Geldof and Pierre Marie van Hiele, two Dutch mathe-
matics educators, recognized this complication and constructed an approach to explain 
why many students have difficulty learning geometry.  Their method was titled the Van 
Hiele Level Theory (Van Hiele, 1959).  This theory has been applied to explain why 
many students have difficulty with the higher order cognitive processes required for suc-
cess in secondary geometry.  To begin with, according to this theory, there are five levels 
of understanding that must be consecutively completed for maximum achievement 
(Crowley, 1987; Usiskin, 1982; van Hiele, 1959; Van de Walle, 2001).  
 Level 1: Visualization/Recognition: At this level, and individual is capable of 
distinguishing the different features of shapes and classifying them according 
to appearance. Squares and triangles are different from each other.  “A square 
is a square for the individual and he or she is unable to comprehend neither 
the definition nor the features attributed to a square.  Depending on the defini-
tion, the individual can just say the name according to the appearance. For ex-





cial. The suitable activities that can be done with an individual at this level in-
clude letting them play with items that contain geometric shapes, letting them 
tell their observations and experiences about these items, and providing op-
portunities for the individuals to draw these items.   
 Level 2: Analysis: An individual at this level is capable of explaining the fea-
tures of each shape in a class, but the individual cannot establish the relation-
ship between these shapes. The individual at this level are able to derive some 
generalizations about the shapes. For example, the individual can say that all 
the edges of a square are equal and perpendicular to each other or that the op-
posite sides of a parallelogram are equal and parallel to each other. They can 
classify the shapes according to their characteristics such as an angle’s edges. 
Appropriate activities for individuals at this level include measuring objects, 
identifying and transforming a shape, and classifying an object.  
 Level 3: Informal Deduction /Order: Individuals at this level are able to sort 
the shapes and relationships logically but may not be able to understand the 
shape’s mathematical properties. They can make simple, informal inferences 
but are not capable of understanding the proofs involved.  They can distin-
guish other relations from the relations they know using informal expressions. 
For example, when one says that the perpendicular edge going down from the 
top point of a triangle is both the angle bisector and median, a student at this 






 Level 4: Deduction: This level corresponds to a high school course.   Individ-
uals at this level can compare and discuss the features of shapes. Additionally, 
the individual can explain the relationships between axioms and theorems, 
postulates and definitions, and can comprehend the processes of reasoning by 
induction.  
 Level 5: Rigor: Individuals at this level can understand various axiomatic sys-
tems and comprehend the relationships between them. They can understand 
the non-Euclidean geometries that are not included in a standard geometry 
course.   
Initially, these levels were placed on a scale of 0-4 (Carroll, 1998; Usiskin, 1992; Van 
de Walle, 2001; van Hiele, 1959).  They were later placed on a scale of 1-5 in order to 
make use of level “0” for those individuals who could not be assigned to the first level 
(Bulut & Bulut, 2012; Senk, 1989). Level “0” is said to be the level in which the individ-
ual can only distinguish between cornered and uncornered geometric shapes (Clements & 
Battista, 1990).  
Without having first built a strong foundation of geometric relationships and ideas, 
students cannot be expected to construct and prove geometric theorems and defini-
tions.  This foundation cannot be learned by memorization or repetition, but must be re-
fined through experiencing various examples, properties, and property order.  Educators 
call this the fixed sequence property of the levels.  The five levels were postulated by the 
van Hieles, and they describe how students advance through this understanding. 
 Property 1:  (fixed sequence) a student cannot be at Van Hiele level n 





 Property 2:  (adjacency) at each level of thought, what was intrinsic in the 
preceding level becomes extrinsic in the current level. 
 Property 3:  (distinction) each level has its own linguistic symbol and its 
own network of relationships connecting those symbols. 
 Property 4: (separation) two people who reason at different levels cannot 
understand each other. 
 Property 5: (attainment) the learning process leading to complete under-
standing at the next level has five phases: inquiry, directed orientation, ex-
planation, free orientation, and integration.  
1. Inquiry - students become acquainted with the material and begin to dis-
cover its structure. 
2. Orientation - students do tasks that enable them to explore implicit rela-
tionships.  
3. Explanation - students express what they have discovered and vocabulary 
is introduced. 
4. Free Orientation - students do more complex tasks enabling them to mas-
ter the network of relationships in the material. 










In 1979, Zalman Usiskin, an educator at the University of Chicago, developed the 
CDASSG project (The Cognitive Development and Achievement in Secondary School 
Geometry) in an attempt to establish the validity of van Hiele’s claims.  The CDASSG 
was a study that tested approximately 2,500 geometry students and aimed to address a 
collection of questions relating to the Van Hiele Theory and achievement.  The overall 
design was given in the form of a standard pre-test and post test design.  Four tests were 
given to all students, and one of three forms of a proof test given to some students in ac-
cordance with the following schedule: 
First week of school:                    Entering Geometry Test (EG) 
Van Hiele Level Test (VHF) 
 
Three to five weeks         Van Hiele Level Test (VHF) 
before end of school:            Comprehensive Assessment Program Geometry Test 
(CAP) 
           Proof Test (PrF) 
          
Over the course of three years, Usiskin addressed the following questions: 
 How are entering geometry students distributed with respect to the levels 
in the Van Hiele scheme? 
 What changes in Van Hiele levels take place after a year’s study of geom-
etry? 
 To what extent are Van Hiele levels related to concurrent geometry 
achievement? 






 What generalizations can be made concerning the entering Van Hiele level 
and geometry knowledge of students who are later found to be unsuccess-
ful in their study of geometry? 
 To what extent is the geometry being taught to students appropriate to 
their Van Hiele levels? 
 To what extent do geometry classes in different schools and socio-
economic settings differ in the appropriateness of the content to the Van 
Hiele level of the student? 
Usiskin found that students’ Van Hiele levels are an adequate classification of the 
student’s current foundation in geometry and excellent predictors of later achieve-
ments.  The weaker performances of many students are strongly associated with being at 
a lower Van Hiele level.  Thus, Usiskin’s study confirms the use of the Van Hiele level 
theory to explain why many students have trouble learning and performing in geometry 
classes. 
Furthermore, the geometry course was not working for large numbers of stu-
dents.  At the end of the courses, many students did not possess even trivial information 
regarding geometry terminology and measurement.  Half of the students who enrolled in 
proof oriented courses experienced very little to no success with proofs.  The major cause 
appeared to be lack of knowledge at the beginning of the year.  This shows a need for 
systematic geometry instruction before high school.  In order for the students to obtain 
greater geometry knowledge and proof writing success, students need to be educated suf-





Not every student learns geometry instruction the same.  Inside today’s class-
room, one will find a diverse collection of students with different learning styles, back-
ground knowledge, and cognitive abilities.  Students with high cognitive skills may sit 
next to those who struggle to maintain the material of a single subject.  It is the job of an 
educator to accept the students as they are and guide them through a successful academic 
journey.  This process is called Differentiated Instruction.  
Ward 
In 1961, Dr. Virgil Ward first coined the term differential education.  Virgil Ward 
is considered one of the pioneers of differentiated instruction in that he realized that 
standard teaching methods were insufficient.  He first brought forth the idea of differenti-
ated teaching to further the current teaching curriculum of the time for the gifted and tal-
ented students.  He believed the curriculum to be inadequate for producing the best re-
sults from these select students. Ward’s idea was to base the curriculum on who the stu-
dents were as individuals and how they best learned material (Bravmann, 2004). 
In Ward’s “Lifetime Education-Propositions toward General Theory of Educa-
tion,” he stated that the curriculum of the time focused only on factual information and, 
thus, bore dependent learners incapable of furthering knowledge on their own.  However, 
he believed that by enhancing the curriculum, independent learners could be produced.  
Ward believed the way to unlock these gifted students’ potential was to instruct them in a 
manner that catered to each individual student’s talents and interests (Ward, 1967).  
There are still several schools that seem to cater to traditional teaching methods and are 
devoid of relevant information which could be seen as beneficial to the students’ skill de-





Ward was one of the first to recognize the need for change within schools and act 
upon that realization.  Ward’s article titled Systematic Intensification and Extensification 
of the School Curriculum states that the “gifted” curriculum at the time focused only on 
one subject.  He proposed the programs should be expanded to encompass all subjects 
and have students relate different subjects to each other (Tomlinson, 2004).  This can be 
seen as an excellent method for showing students how all of their knowledge correlates 
together.  Instructors far too often become pigeonholed in one area and forget to demon-
strate the broader picture of what the students are learning and the reason behind why 
they are learning.  Ward states that the ideal state of the classroom would be to create a 
comprehensive and balanced sequence of experiences that adhere to the intellectual as 
well as the behavioral potential of the students. 
Ward did receive some criticism for his theories because of the fact that his work 
focused only on those students deemed to be gifted.  What he deemed as gifted could also 
be seen as a rather narrow scale as he exclusively used test scores to assess intellectual 
ability.  Nevertheless, his research and teaching methods became the foundation for other 
researchers to expand upon and discover more methods on how to best tap into each stu-
dent’s potential (Tomlinson & Reis, 2004). 
Tomlinson 
In 2000, Dr. Carol Ann Tomlinson explained the differentiated teaching philoso-
phy to be a form of teaching that provides all students with different pathways to effec-
tively learning material.  In an interview with Echo Wu in 2013, Tomlinson says she de-
cided to adopt differentiating teaching methods during her third year as an educator when 





could barely read and others that already knew the material she taught.  She turned to her 
other colleagues to begin researching how to transform standard teaching methods in or-
der to allow all of her students to learn from the curriculum (Wu, 2013). 
Tomlinson states that the purpose of differentiation is to accommodate each stu-
dent’s needs in a diverse classroom.  She continues by asserting that the idea behind dif-
ferentiation is that each student is an important member of the classroom.  In an article 
written in 2000, Tomlinson says that practical application of the material is how students 
learn best because it makes the learning process feel more natural and important (Tomlin-
son, 2000).  Real-world application is imperative to the learning process.  When students 
feel that what they are learning can be applied pragmatically, it gives them a greater drive 
to learn the material by giving the material a feeling of importance.  
Tomlinson also writes about her views and concerns regarding formative assess-
ment in her article titled, Between Today and Tomorrow’s Lesson.  She writes how it is 
great that more people in the education field are taking notice of formative assessment 
and its benefits.  Formative assessment is defined as the continuous exchange between 
educators and students and is meant to help teachers contribute to the growth of their stu-
dents in a positive way.  However, Tomlinson fears that many teachers may be using 
formative assessment in the wrong way.  She states that many are using formative as-
sessment merely as way to raise test scores instead of providing students with long-term 
learning goals. (Tomlinson 2014)  Tomlinson makes a valid point by stating that educa-
tors are overly concerned with raising test scores instead of focusing on whether or not 
the students are learning from the class.  Having a focus on the students’ long term 





There are several differentiation strategies Tomlinson suggests that teachers can 
incorporate into their classrooms.  One of the most important strategies is a teacher work-
ing with small groups within the classroom.  Tomlinson argues that within a normal 
classroom, teachers are unable to know whether each student has fully grasped the mate-
rial or not.  However, within small groups the teacher is able to recognize almost imme-
diately what the student understands or does not understand by asking each individual 
student questions pertaining to the material being discussed (Wu, 2013). 
A few other significant strategies Tomlinson suggests are learning stations and 
learning contracts.  By using learning stations, the students go to each station to work on 
a certain set of skills they may need help with.  Instructions are provided at each station 
that state how the student is to finish the work correctly as well as how they can receive 
more help and where to place the finished assignment.  In this way, each student can 
work on the skills he or she needs more help with while still using classroom time effec-
tively.  Learning contracts allow the teacher to design tasks for certain students that are 
either readiness-based or student interest-based.  This allows for more flexibility for the 
teacher and allows the student to learn more efficiently.  (Wu, 2013) 
Tomlinson suggests that differentiated instruction takes time to incorporate fully, 
and teachers should approach these methods slowly (Wu, 2013). By the educators fully 
understanding the methods and knowing the end goal they want to achieve in their class-
room, the classroom will naturally become a more learning-conducive environment.  The 
world of education has widely adopted Dr. Carol Ann Tomlinson’s version of differenti-
ated instruction. If educators aspire to grow academically as a whole, they must meet the 








This study was conducted at a rural high school located in southeastern Mississip-
pi. This experiment was executed on a block schedule with classes that change each se-
mester. The geometry students of the spring semester were not the same students the re-
searcher taught in the fall semester.  Therefore, the spring semester began with a Van 
Hiele pre-test.  The Van Hiele test allowed the researcher to verify the students’ current 
learning levels in geometry.  
 There are a total of 322 students enrolled in grades 9-12 during the 2013-2014 
school year.  The gender makeup of the school is approximately 48% female and 52% 
male.  The racial makeup of the school is about 33% African American, 66% White, and 
1% Other.  Sixty-five percent of the school’s students are eligible to receive free 
lunch.  The students’ average MCT2 score, which is a state test that all 8th grade students 
are required to take, was 148.  Students are scored as minimal, basic, proficient, or ad-
vanced.  A score of 148 falls into the basic classification.  Their Algebra I state test score 
was 648, which also falls under the basic category.  Taking into account the students’ 
state test scores as well as in-class observations, the students’ math skills could be said to 
be slightly below average. 
The population for this study consisted of all students enrolled in the spring se-
mester geometry course.  Given that this high school operates on a block schedule with 
classes that change each semester, the students of the spring semester were new to the 





ers, 30% 11th graders, and 25% seniors.  Of these students, 45 % of the population was 
male, and 55 % was female.  Since there is only one geometry course offered at this high 
school, the sample and population were the same. 
Research Locale 
The location for this study was not chosen at random.  It was chosen because it is 
the researcher’s current place of employment.  Also, the geometry students are not ran-
domly selected.  The students are pre-assigned to the researcher’s roster by the admin-
istration.  The researcher had no control over the class selection process, which is a limi-
tation to this study. A suggestion for future studies would be to have a second geometry 
class and instructor to use as a control group. 
Procedures 
To address research question one and see whether or not the Van Hiele levels 
showed an increase, the students were administered a standard pre-test/post test.  The 
schedule was as follows: 
 First week of school:  Van Hiele Level Test (pre-test) 
 14 weeks of integrated lectures:  14 traditional lectures and 10 differenti-
ated lessons throughout the 14 weeks. 
 One to three weeks before the end of the semester:  Van Hiele Level Test 
(post test). 
The Van Hiele test is a 25-question multiple-choice assessment that was created by Zal-
man Usiskin in 1982.  It measures each student’s Van Hiele Level.  The test items were 
written to correspond directly to the van Hiele characteristics for each level to determine 





dents’ pre-test Van Hiele scores as well as their post test Van Hiele scores were input into 
SPSS.  The researcher then ran a related-samples Wilcoxon signed rank test, which is a 
non-parametric statistical hypothesis test used when comparing two related samples, to 
determine if there is a difference in the population mean rank.   
Next, in order to determine if there was a difference in the students’ scores with 
the differentiated lessons versus the traditional lesson, the researcher collected student 
data (homework, tests, and warm-up/exit-ticket assignments) from both the traditional 
and differentiated lessons. Both sets of data were then compared to each other.  The re-
searcher was able to determine from these data sets whether or not the differentiated les-
sons were effective.  The researcher analyzed this data by first collecting students’ as-
signed homework from a differentiated lesson.  The researcher then collected homework 
from a preceding traditional lecture based lesson.  Both homework grades were then input 
into SPSS.  Once the grades had been input into the program, the researcher performed a 
related-samples Friedman’s two-way analysis of variance by ranks test.  This test is used 
to detect differences in treatments across multiple test attempts and ranks each row while 
taking the values of each rank into account.  The researcher used this test to determine if 
there was a growth correlation that would indicate that one teaching strategy was more 















How the data will be analyzed 
1. Will there be an in-
crease in Van Hiele 
Levels over the course 
of the semester?  
 
a) Van Hiele post test (graded by scantron) 
b) Van Hiele pre-test (graded by scantron) 
c) Use a related-samples Wilcoxon signed 
rank test in SPSS to determine if there exists 
a correlation. 
2. Will the students’ 
scores differ from 
differentiated les-
sons versus tradi-
tional lecture based 
lessons? 
 
a) Collect student homework data over the 
course of 14 weeks. 
b) Use a related-samples Friedman’s two-
analysis of variance by rank test to deter-






 DATA ANALYSIS 
Van Hiele Data Analysis 
After compiling all the data and inputting it into the SPSS program, the results 
from the related-samples Wilcoxon signed rank test were used to address the research 
question concerning changes in students’ Van Hiele scores.  The null hypothesis states 
that there will not be an increase in Van Hiele levels.  There were 21 students who took 
the Van Hiele pre-test.  The mean of those scores was 1.38.  Twenty-three students took 
the post test, and produced a mean of 1.91.  There was one student not present during the 
pre-test and one student added to the class in the time between the pre-test and post test, 
which resulted in a different number of students taking each test.  From this data, the re-
searcher received a significance level of .04, which is less than a .05 significance level; 
therefore, the researcher rejected the null hypothesis. 
Table 2 
Van Hiele Significance 
 N Minimum Maximum Mean Std. Deviation 
Van Heile         
Pre-Test 
Pre-Test 
21 0 3 1.38 .91 
Van Heile Post 
Test 
23 0 3 1.91 1.125 





Unit 1 Data Analysis 
Next, the researcher addressed the second research question, which questioned 
whether there would be a difference in the students’ test scores from a differentiated les-
son as opposed to a traditional lecture based lesson. The null hypothesis for this section 
states that there will not be a difference in students’ scores with differentiated lessons 
versus traditional lessons.  The researcher did this by analyzing the students’ data from 
three different units of instruction.  The first unit was on angle measurements during 
week 2 of school.   
For this first unit, the researcher collected data from a differentiated warm-up, 
traditional warm-up, differentiated homework I, traditional homework I, and the cumula-
tive unit test.  The first data set used for Unit I was the warm-up following the outside 
differentiated lesson plan.  The warm-up included both differentiated as well as tradition-
al lecture format questions, and 21 students took the warm-up.  The lowest score received 
was 0%, while the highest was 100%.  The overall average for the warm-up was 68.3%.  
The average score on the differentiated questions for the warm-up was 66.7%, and the 
average for the traditional questions was 76%.   This data was used to run a related-
samples Friedman’s two-analysis of variance by rank test.  The researcher received a sig-
nificance level of .103, which is greater than .05; therefore, the researcher retained the 
null hypothesis.  There was no significance in the data collected. 
Before leaving for the day, the researcher assigned the students a series of home-
work problems which was closely aligned with differentiated lesson I.  The data collected 
from the homework problems served as the second data set.  Like the warm-up, the 





students turned in the homework.  The highest grade received was 100%, and the lowest 
was 80%.  The overall average of the homework was 90.67%.  On the differentiated 
questions, the average was 89%, while the average of the traditional questions was 
91.89%.  This data set received a significance level of .813, revealing that this data was 
not significant.  Thus, the researcher retained the null hypothesis. 
The following day, the researcher taught a traditional lesson plan, which was a 
continuation of the previous day’s angle segments lesson. The class began with another 
warm-up, much like the previous day.  The data collected from this warm-up was used as 
the 3rd data set of Unit I.  Nineteen students did the warm-up.  The highest score was 
100%, and the lowest was 0%.  The overall mean was 60.5%.  The mean for the differen-
tiated questions was 63%, and the mean for the traditional questions was 58%.  This data 
set received a significance level of .895.  Therefore, this data was not significant, and the 
researcher retained the null hypothesis. 
At the end of the traditional-based lesson, the researcher issued another home-
work that addressed the main points of the day’s lecture and used that data as the fourth 
data set of Unit I.  Nineteen students turned in the homework.  The highest grade was 
100%, and the lowest was 68%.  The overall mean for this homework was 82.11%.  The 
differentiated questions’ mean was 86.16%, and the traditional questions’ mean was 
71.95%.  After inputting the data into the SPSS program, the data received a significance 
level of .257.  The data showed no significance; thus, the researcher retained the null hy-
pothesis. 
After one week of concept introductions and vocabulary, differentiated lessons, 





was a collection of both differentiated questions and traditional questions from Unit I, 
and this data served as the fifth data set for Unit I.  Twenty-three students took the unit 
test.  The highest score from the test was 92%, while the lowest score was 8%.  The over-
all mean produced from these scores was 56.43%.  The mean for the differentiated ques-
tions was 61.78%, and the mean for the traditional questions were 49.1%.  This data set 
received a significance level of .119, showing no significance to the data, and thus, result-
ing in retaining the null hypothesis.   
Table 3 
Unit 1 Data Analysis 
 N Minimum Maximum Mean Std. Devia-
tion 
Differentiated Warm-up 21 .00 1.00 .6833 .32497 
Differentiated WU: Diff  Q 21 .0 1.0 .667 .3979 
Differentiated WU: Trad Q 21 0 1 .76 .436 
H.W 1 Diff Instruction 18 .80 1.00 .9067 .06287 
H.W. 1 Differentiated Q 18 .67 1.00 .8900 .11931 
H.W. 1 Traditional Q 18 .75 1.00 .9189 .06747 
Traditional Warm-up 19 .0 1.0 .605 .3566 
Traditional WU: Diff Q 19 0 1 .63 .496 







Table 3 (continued). 
 N Minimum Maximum Mean Std. 
Deviation 
H.W. 2 Traditional Lecture 19 .68 1.00 .8211 .10944 
H.W. 2 Differentiated Q 19 .65 1.00 .8616 .09477 
H.W. 2 Traditional Q 19 .25 1.00 .7195 .27658 
Unit Test 1 23 .08 .92 .5643 .22962 
UT1 Differentiated Q 23 .14 1.00 .6178 .23924 
UT1 Traditional Q 23 .0 1.0 .491 .2999 
 
Table 4 
Unit 1 Data Significance 
 Significance Level Decision 
Differentiated Lesson 
W.U. 
.103 Retain the null hypothesis 
Differentiated Lesson 
H.W. 
.813 Retain the null hypothesis 
Traditional Lesson W.U. .895 Retain the null hypothesis 
Traditional Lesson H.W. .257 Retain the null hypothesis 
Unit Test 1 .119 Retain the null hypothesis 
  
Unit II Data Analysis 
For the second unit of instruction, the researcher conducted a lesson on triangle 
congruence and collected data from one warm-up, one homework assignment, and a cu-





cluded both differentiated and traditional questions. This unit was slightly different from 
the first one in that the researcher conducted a differentiated lesson, a traditional lesson, 
and then assigned a warm-up and homework on the following day.  The first data set of 
Unit II was compiled from the warm-up.  Twenty-two students took the warm-up.  The 
lowest score was 33%, and the highest score was 100%.  The overall mean from this 
warm-up was 65.14%.  The mean for the differentiated questions was 71.23%, while the 
traditional questions’ mean was 59.05%.  After running Friedman’s two-way test, this 
data set received a significance level of .135, showing the data was not significant.  Thus, 
the researcher retained the null hypothesis. 
The second data set was comprised of data collected from a homework assign-
ment that followed a review of both the differentiated and traditional lesson.  Twenty-two 
students turned in the homework.  The highest score received was 100%, and the lowest 
was 33%.  The overall mean was 68.05% with a differentiated mean of 76.64% and a tra-
ditional mean of 59.86%.  The significance level received from this data set was .002, 
showing that this data was significant; thus, the researcher rejected the null hypothesis. 
Table 5 
Unit II Data Analysis 
 N Minimum Maximum Mean Std. Devia-
tion 
Diff/Trad Warm-up 22 .33 1.0 .6514 .28280 
Diff/Trad W.U. Diff Q 22 .33 1.0 .7123 .27898 





Table 5 (continued).      
 N Minimum Maximum Mean Std. 
Deviation 
Diff/Trad W.U. Trad Q 22 .0 1 .5905 .39822 
Diff/Trad H.W.  22 .33 1.00 .6805 .18256 
Diff/Trad H.W. Diff Q 22 .33 1.00 .7664 .20973 
Diff/Trad H.W. Trad Q 22 .33 1.00 .5986 .24662 
Unit Test 2 22 .43 .86 .6727 .11667 
UT2 Differentiated Q 22 .50 .88 .7127 .13677 
UT2 Traditional Q 22 .2 .83 .6264 .19180 
Valid N 20     
 
Table 6 
Unit II Data Significance 
 Significance Level Decision 
Diff/Trad W.U. .135 Retain the null hypothesis 
Diff/Trad H.W. .002 Reject the null hypothesis 
Unit Test 2 .304 Retain the null hypothesis 
 
Unit III Data Analysis 
Lastly, the third data set from this unit used the scores from the Unit II cumulative 





another traditional and differentiated lesson on day 4 and day 5; however, the researcher 
did not assign any warm-ups or homework to be completed.  Twenty-two students took 
Unit Test II.  The highest score was 86%, and the lowest score was 43%.  A mean of 
67.27% was produced from these scores.  The differentiated question mean was 71.27%, 
and the traditional question mean was 62.64%.  This data set received a significance level 
of .304.  The data showed no significance; thus, the researcher retained the null hypothe-
sis. 
The third unit from which the researcher collected data was on polygons and 
quadrilaterals.  The researcher collected data from two warm-ups, a homework assign-
ment, and a comprehensive unit test.  This unit began with a differentiated lesson as well.  
Preceding the actual lesson, the researcher gave the students a warm-up, which was used 
as the first data set of Unit III.  Nineteen students did this warm-up, resulting in a highest 
score of 100% and a lowest score of 50%.  The overall mean was 73.7%, and the differ-
entiated mean and traditional mean were both 74%.  The significance level received was 
1.0, showing no significance. Therefore, the researcher retained the null hypothesis. 
The next day, the researcher conducted a traditional lesson.  Before the actual les-
son, the students were given another warm-up.  This was the second data set for this unit.  
Twenty-one students took this warm-up.  The highest score was 100%, and the lowest 
was 50%.  The overall mean of the scores was 76.2% with a differentiated mean of 81% 
and a traditional mean of 71%.  The significance level of this data set was .670.  The re-
sults from this data set show that the data was not significant.  Thus, the researcher re-





Following the traditional lesson, the researcher assigned the students a homework 
assignment.  This served as the third data set for Unit III. Twenty-three students turned in 
the homework.  The highest score received was 100%, and the lowest score received was 
52%.  The overall mean for the homework was 82.61%.  The differentiated mean was 
78.35%, while the traditional mean was 85.22%.  The significance level received was 
.002, showing this data was significant.  Therefore, the researcher rejected the null hy-
pothesis. 
After two more days of instruction and a review day, the students were issued a 
unit test, which served as the fourth and final data set of Unit III.  Twenty-three students 
took the test.  The highest score received was 90%, while the lowest score received was 
50%.  The overall mean of the scores was 71.09%, the differentiated mean was 66.26%, 
and the traditional mean was 75.13%.  The significance level received for this data set 
was .676.  This data was not significant; thus, the researcher retained the null hypothesis. 
Table 7 
Unit III Data Analysis 
 N Minimum Maximum Mean Std. Devia-
tion 
Differentiated Warm-up 19 .5 1.0 .737 .2565 
Diff WU: Diff Q 19 0 1.0 .74 .452 
Diff WU Trad Q 19 0 1.0 .74 .452 
Traditional Warm-up 21 .5 1.0 .762 .2559 





Table 7 (continued). 
 N Minimum Maximum Mean Std. 
Deviation 
Trad WU: Trad Q 21 0 1.0 .71 .463 
Diff/Trad Homework 23 .52 1.00 .8261 .13190 
Diff/Trad H.W. Diff Q 23 .36 1.00 .7835 .19602 
Diff/Trad H.W. Trad Q 23 .57 1.00 .8522 .11457 
Unit Test 3 23 .50 .90 .7109 .13731 
UT3 Differentiated Q 23 .00 1.00 .6626 .25733 
UT3 Traditional Q 23 .36 1.00 .7513 .22784 
Valid N 18     
 
Table 8 
Unit III Data Significance 
 Significance Level Decision 
Differentiated Lesson W.U. 1.000 Retain the null hypothesis 
Traditional Lesson W.U. .670 Retain the null hypothesis 
Diff/Trad H.W. .005 Reject the null hypothesis 








Differentiated instruction was first created in the late 1950s, but it has only been 
in recent years that it has received attention as a way to truly make a difference in the 
classroom.  Coleman stated that keeping students actively engaged in the lesson helps 
them to see learning as a cumulative whole (Coleman, 2001).  Differentiated instruction 
was created for the diverse learner and is meant to be used as a way of thinking about 
each individual student’s learning needs while at the same time maximizing each stu-
dent’s learning potential (Tomlinson, 2000).   
The use of a traditional lecture, a one-size-fits-all approach, does not meet the 
needs of the majority of learners in the classroom.  Traditional lectures do not take into 
account different learning styles and interests of the students.  The researcher’s belief is 
that by taking into account each individual student’s differences and interests, students 
will be more motivated to learn and enhance their overall learning experience in the 
classroom.  Every student deserves to have an engaging learning experience and have the 
opportunity to reach his or her potential.  Unfortunately, many educational curricula do 
not address the needs of the students.  Therefore, the purpose of this paper is that the 
findings from the research prove to be substantial enough to provoke the interest of other 
educators, so that they may observe how beneficial incorporating differentiated instruc-
tion into current curricula can be. 
One concern expressed by the researcher before writing this paper was that sec-





were learning in the classroom.  From the researcher’s observations, students are influ-
enced by hands-on experiences, interactive course work, and relevant real world exam-
ples.  However, many students in southeastern Mississippi seem to go through their entire 
secondary career without even seeing math at work in the real world or in the classroom.  
In order to address these concerns and present geometry more effectively in the class-
room, the researcher investigated differentiated instruction.  The modified lesson plans 
created for the sample classroom consisted of differentiated instruction and think-pair-
share mathematical learning and engagement.   
The class in which the researcher conducted the research on was a spring semester 
geometry class at a high school in southeastern Mississippi.  The reasons behind using 
geometry for the research were mainly in order to incorporate the use of the Van Hiele 
test.  Also, it can be said that geometry is a truly integral part of any school curriculum. 
Geometry is a stringent secondary subject that is often presented differently than other 
mathematics classes.  The students are introduced to abstract ideas (postulates, theorems, 
definitions, and proofs) and asked to think and learn in an unfamiliar way.  This system 
often leads to student-to-teacher miscommunications as well as confusion. 
In geometry class, students learn characteristic features and the relations among 
them with geometric shapes and structures.  The most important part of geometry is spa-
tial visualization, which is thinking of two or three dimensions of a geometric shape in 
space and looking at various aspects (NTCM, 2000).  Students need to be allowed to hy-
pothesize and explore theorems and relations.  The researcher decided that using a differ-






Students who can analytically apply what they know are comfortable making as-
sumptions and approximations to simplify complicated scenarios that often arise in real 
life.   One concern addressed by this paper is that students are not building on the analyti-
cal and mathematical foundations needed to be successful academically and in real life.  
Students need to either have already reached or reach a deductive reasoning level on the 
Van Hiele scale in geometry.  The data obtained from this group of students revealed the 
highest level that any of them had obtained was level 3.  They had not yet reached a level 
in which they could fully understand the concepts presented in geometry, which resulted 
in many of the students struggling throughout the course.   
After completing all research, the researcher organized and analyzed data to de-
termine if there was any student analytical growth and understanding from using a differ-
entiated approach. 
The researcher drafted two research questions to use as guides for the research: 
1. Will there be an increase in Van Hiele Levels over the course of the se-
mester? 
2. Will the students’ scores differ from differentiated lessons versus tradi-
tional lecture based lessons? 
Null hypotheses: 
1. There was not an increase in Van Hiele Levels over the course of the se-
mester. 
2. There was not a significant difference between scores collected from the 
differentiated lesson and the traditional lecture based lessons.   
39 
Many educators have attempted differentiated instruction; however, the researcher 
found Dr. Carol Tomlinson’s approach to be the most effective.  Tomlinson’s approach 
shows that teachers can differentiate learning in four main areas: content, process, prod-
ucts, and learning environments (Tomlinson, 2014).  The researcher attempted to differ-
entiate all four areas Tomlinson suggests.  The researcher wanted to take geometry and 
not only deliver it to the students through auditory, kinesthetic, and visual means, but also 
have each individual student play an important role in the geometry learning process.  
 In order to differentiate the learning environment, lessons were conducted both 
inside and outside of the classroom.  For example, in the first differentiated lesson, the 
researcher integrated multiple classroom lessons outdoors.  The researcher observed that 
conducting lessons both indoors and outdoors helped in diversifying the learning process 
and also helped the students retain information more readily.  The researcher was also 
able to incorporate different types of activities by making use of both the classroom and 
the outdoors.  
To address differentiation in terms of content, the researcher chose to use several 
problems that were very hands-on in nature.  The units of instruction were on angle 
measurements, parallel lines, as well as perpendicular lines.  Each student participated in 
the lesson outside by creating the angles on the sidewalk with blue painter’s tape.  By do-
ing so, each student was allowed to participate and voice their thought processes with 
each geometric assignment.  The researcher observed that these types of activities kept 
the students very engaged with the lesson and allowed them to think about the material in 





The researcher also tried to differentiate the process by holding whole-class dis-
cussions at the beginning of lessons as well as allowing for student-led discussions during 
the activities held outside.  Before each lesson, the researcher engaged the whole class in 
discussion in order to prepare them for the lesson.  The students were also separated into 
think-pair-share groups during outside activities to facilitate student-led discussions.  
Lastly, in order to differentiate product, the researcher held review activities before each 
unit test.  Many of the students said they found the review activities before each test 
helped in reinforcing the material and showing them in which areas they needed to re-
view more. 
One of the methods used to gauge whether or not the new teaching strategy was 
effective was the Van Hiele test.  The reasons for using this test were to find whether 
there was any growth from the students throughout the semester.  This test was adminis-
tered at the beginning of the semester and again at the end of the semester to establish if 
there would be any difference in the test scores.  The Van Hiele test was first created in 
1982 by Usiskin to apply the Van Hiele theory.  The Van Hiele theory has been applied 
to explain why many students have difficulty with the higher order cognitive processes 
required for success in secondary geometry.  The benchmarks they found for the stu-
dents’ understanding of geometry were turned into hierarchical levels; each level must be 
passed before reaching the subsequent one.     
The results obtained after running the Wilcoxon signed rank test with the data 
from the Van Hiele tests showed that the data was significant, and there was positive 
growth in the test scores.  The mean of the pre-test was 1.38, while the mean of the post 





eficial to the students’ scores.  Although the research did show positive results, the re-
searcher must address the possible limitations of the study.  One possible reason for the 
positive growth in the scores could be due to the fact that the students finished a course of 
geometry and not just because of the difference in instruction. 
The researcher also collected student data on the differentiated lessons and their 
traditional lesson counterparts in order to further determine whether or not the differenti-
ated lessons were truly making a difference.  The researcher collected data from class 
warm-ups, homework, as well as tests from three different units.  With each data set, the 
questions were separated into differentiated lecture questions and traditional lecture ques-
tions.  The researcher later input this data into SPSS to determine specific correlations.   
Results and Discussion 
The three units of instruction the researcher collected data on throughout the se-
mester made up 12 different data sets from which to draw conclusions.  These three units 
were chosen because they had the most potential for hands-on activities.  The researcher 
believed that this data would reveal large significance in several data sets from the re-
searcher’s differentiated instruction efforts.  However, out of the 12 data sets, only two of 
them showed significance.  In the majority of the other data sets, the data showed no dif-
ference between the differentiated lessons and the traditional lessons.  Therefore, the data 
shows there is no definitive answer as to whether or not the differentiated lessons were 
more beneficial than the traditional lessons.  In order to find the reasons behind why only 
two of the data sets showed significance, the researcher would have to delve into the les-





A majority of the research was on studying correlations.  Therefore, one limitation 
may be that the researcher cannot make causal conclusions from this paper’s findings be-
cause one cannot rule out all other explanations for the researcher’s discoveries. For ex-
ample, the researcher may or may not be able to claim that the differentiated approach to 
geometry was the sole factor for a student’s increase in Van Hiele levels.  Also, the re-
searcher cannot control how seriously a student takes the exam.  Occasionally, there will 
be some students who will answer test questions at random.  By not taking the tests in 
earnest, these students could have an impact on the researcher’s findings. 
Conclusions and Recommendations 
 Research is often molded to fit the needs of a selected population.  Therefore, it is 
often difficult to make a claim about a population from the findings of a qualitative study.  
For example, the researcher conducted a case study which identified students’ geomet-
rical growth in a southeastern Mississippi school district.  Although the researcher found 
certain growths and significances within the sample, it is impossible to derive a wider 
conclusion from a single case study that all Mississippi geometry students will show 
growth.  In order to address this limitation, the research should be conducted on a larger 
scale in future studies.  It is the researcher’s belief that an increase in the population stud-
ied would, in fact, show more positive growth as well as more significant data.  Having a 
different instructor conducting lessons as well could result in less bias in results for future 
studies. 
Longitudinal effects would also be a limitation to this study due to the time allot-
ted to complete the research.  Professors sometimes have years to study a single problem 





ble to investigate the research questions and to measure the sample was constrained by 
the due date of this thesis.  A suggestion for the future would be to conduct this study on 
a seven period schedule.  In doing so, the instructor will have access to the students for 
two semesters. Furthermore, the researcher suggests conducting this research free from 
ongoing deadlines in order to gather a substantial amount of data from which to draw 
conclusions. 
The measures in which the researcher used to collect student data could be a limi-
tation as well.  Given that the school district had limited resources, the researcher some-
times did not have enough material to implement into the lesson.  For example, there 
were not enough textbooks provided for students to take home and practice the in-class 
material.  Suggestions for future studies would be to have access to more in-class re-
sources.  
To conclude, it can be said that Tomlinson’s method of differentiated instruction, 
which was incorporated into this classroom, is very beneficial.  However, in this particu-
lar study, the researcher was unable to find much positive growth with this method.  The 
results concluded with finding significance in only 2 data sets.  Initially, the researcher 
believed that the research would demonstrate a vast difference between the traditional 
based and the differentiated based instruction.  Although the research did not provide 
conclusive evidence of this, further examination of the researcher’s exact teaching meth-
ods could bring about further findings.  The researcher could take these results to further 
the research in differentiated instruction methods and find better ways to incorporate dif-
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